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Step-by-Step Energy Efficient Construction

Chapter 1 is a  quick reference guide that shows
the key elements of energy efficient construction.  The
energy features save money, improve indoor air quality,
enhance comfort, prevent moisture problems, and in-
crease the long term durability of the building.  The
features shown in the following pages are described in
detail in the other chapters.

To ensure a successful home, follow the concepts
introduced in Chapter 3.  The features must be included
in the plans and specifications for the home and de-
scribed thoroughly to the subcontractor responsible for
their installation.  Too often, an excellent plan falls short
of expectations because of inadequate attention to the
details.

The positive economic return is an important benefit
of the measures shown in this series of chapters.  The
energy savings exceed the additional annual mortgage
costs of the measures. Thus, the payback period, even
when considering the additional payment for the mea-
sures, is typically within one or two years.

Table 1-1 is from Chapter 2 on energy packages.
The 5-Star Home package is a set of energy measures
that exceeds the Model Energy Code and provides an
excellent return on investment.  Five-Star Energy Plus
goes well beyond the Model Energy Code, but still
provides an excellent return. The Five-Star Home
Energy Rating may allow for preferential focus from
financial institutions. Contact the Louisiana Depart-
ment of Natural Resources for information on Home
Energy Ratings. (800-836-9589 in Louisiana, or 342-
1399 in Baton Rouge) [on-line at www.dnr.state.la.us/
energy].

Chapter 1

Table 1-1
Economic Analysis of Energy Efficient Packages*

       Annual Energy Costs ($)
CodeCodeCodeCodeCode Five-Five-Five-Five-Five- Five-Five-Five-Five-Five- PassivePassivePassivePassivePassive
HomeHomeHomeHomeHome StarStarStarStarStar StarStarStarStarStar SolarSolarSolarSolarSolar

HomeHomeHomeHomeHome PlusPlusPlusPlusPlus Home**Home**Home**Home**Home**
Heating 444 224 113 135

Cooling 563 290 183 320

Hot Water 396 366 171 220

Lighting 84 56 42 56

Other (Appliances; 356 321 289 321
Service Charges)
TotalTotalTotalTotalTotal 1,8431,8431,8431,8431,843 1,2581,2581,2581,2581,258 798798798798798 1,0521,0521,0521,0521,052

Annual EnergyAnnual EnergyAnnual EnergyAnnual EnergyAnnual Energy 58558558558558511111 1,0451,0451,0451,0451,04511111 79179179179179111111

SavingsSavingsSavingsSavingsSavings

Typical AdditionalTypical AdditionalTypical AdditionalTypical AdditionalTypical Additional 2,4662,4662,4662,4662,46611111 5,6355,6355,6355,6355,63511111 5,4665,4665,4665,4665,46611111

   Construction Costs   Construction Costs   Construction Costs   Construction Costs   Construction Costs

Extra Mortgage ($/yr)Extra Mortgage ($/yr)Extra Mortgage ($/yr)Extra Mortgage ($/yr)Extra Mortgage ($/yr) 21721721721721711111 49649649649649611111 48148148148148111111

   (8% loan for 30 years)   (8% loan for 30 years)   (8% loan for 30 years)   (8% loan for 30 years)   (8% loan for 30 years)

Payback Period (years)Payback Period (years)Payback Period (years)Payback Period (years)Payback Period (years) 4.24.24.24.24.2 5.45.45.45.45.4 6.96.96.96.96.9

Estimated RateEstimated RateEstimated RateEstimated RateEstimated Rate
   of Return (IRR)   of Return (IRR)   of Return (IRR)   of Return (IRR)   of Return (IRR) 53%53%53%53%53%11111 42%42%42%42%42%11111 29%29%29%29%29%11111

* For a two-story, 2,000 square-foot home in Baton Rouge
** Includes extra cost of 5-Star Home features, additional south-
facing glass, and thermal mass
1  Compared to Code Home
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SSSSSAMPLEAMPLEAMPLEAMPLEAMPLE B B B B BUILDINGUILDINGUILDINGUILDINGUILDING S S S S SECTIONSECTIONSECTIONSECTIONSECTIONS - C - C - C - C - CRAWLSPACERAWLSPACERAWLSPACERAWLSPACERAWLSPACE H H H H HOMEOMEOMEOMEOME

Earth slopesEarth slopesEarth slopesEarth slopesEarth slopes
away from homeaway from homeaway from homeaway from homeaway from home

Continuous insu-Continuous insu-Continuous insu-Continuous insu-Continuous insu-
lated sheathing:lated sheathing:lated sheathing:lated sheathing:lated sheathing:

R-2 to R-3.6R-2 to R-3.6R-2 to R-3.6R-2 to R-3.6R-2 to R-3.6

AdequateAdequateAdequateAdequateAdequate
Soffit ventSoffit ventSoffit ventSoffit ventSoffit vent

Seal and insulate spaceSeal and insulate spaceSeal and insulate spaceSeal and insulate spaceSeal and insulate space
under knee wallunder knee wallunder knee wallunder knee wallunder knee wall

Seal leaksSeal leaksSeal leaksSeal leaksSeal leaks
into droppedinto droppedinto droppedinto droppedinto dropped

soffitssoffitssoffitssoffitssoffits

Seal all air leaks, especially large leaks,Seal all air leaks, especially large leaks,Seal all air leaks, especially large leaks,Seal all air leaks, especially large leaks,Seal all air leaks, especially large leaks,
such as hole for bathtub drainsuch as hole for bathtub drainsuch as hole for bathtub drainsuch as hole for bathtub drainsuch as hole for bathtub drain

Minimum double-Minimum double-Minimum double-Minimum double-Minimum double-
glazed with ther-glazed with ther-glazed with ther-glazed with ther-glazed with ther-

mal break if metal;mal break if metal;mal break if metal;mal break if metal;mal break if metal;
low-e windowslow-e windowslow-e windowslow-e windowslow-e windows
preferred; sealpreferred; sealpreferred; sealpreferred; sealpreferred; seal

jamb spaces withjamb spaces withjamb spaces withjamb spaces withjamb spaces with
non-expandingnon-expandingnon-expandingnon-expandingnon-expanding

foamfoamfoamfoamfoam

Seal ducts withSeal ducts withSeal ducts withSeal ducts withSeal ducts with
mastic; sealmastic; sealmastic; sealmastic; sealmastic; seal

ductwork pen-ductwork pen-ductwork pen-ductwork pen-ductwork pen-
etrations; R-6 toetrations; R-6 toetrations; R-6 toetrations; R-6 toetrations; R-6 to
19 duct insulation19 duct insulation19 duct insulation19 duct insulation19 duct insulation

HVAC unitHVAC unitHVAC unitHVAC unitHVAC unit
properly sizedproperly sizedproperly sizedproperly sizedproperly sized
and installedand installedand installedand installedand installed

Foundation drain with gravelFoundation drain with gravelFoundation drain with gravelFoundation drain with gravelFoundation drain with gravel
and filter fabric cover ifand filter fabric cover ifand filter fabric cover ifand filter fabric cover ifand filter fabric cover if

crawlspace ground level iscrawlspace ground level iscrawlspace ground level iscrawlspace ground level iscrawlspace ground level is
below exterior gradebelow exterior gradebelow exterior gradebelow exterior gradebelow exterior grade

R-11 floor insulation; R-19R-11 floor insulation; R-19R-11 floor insulation; R-19R-11 floor insulation; R-19R-11 floor insulation; R-19
in northern Louisianain northern Louisianain northern Louisianain northern Louisianain northern Louisiana

Seal electricalSeal electricalSeal electricalSeal electricalSeal electrical
penetrationspenetrationspenetrationspenetrationspenetrations

R-19 to R-25 cathedral ceilingR-19 to R-25 cathedral ceilingR-19 to R-25 cathedral ceilingR-19 to R-25 cathedral ceilingR-19 to R-25 cathedral ceiling
insulation (R-25 to R-30 ininsulation (R-25 to R-30 ininsulation (R-25 to R-30 ininsulation (R-25 to R-30 ininsulation (R-25 to R-30 in

northern Louisiana)northern Louisiana)northern Louisiana)northern Louisiana)northern Louisiana)

AdequateAdequateAdequateAdequateAdequate
ridge ventridge ventridge ventridge ventridge ventInsulate knee walls to at least R-19;Insulate knee walls to at least R-19;Insulate knee walls to at least R-19;Insulate knee walls to at least R-19;Insulate knee walls to at least R-19;

Install continuous air barrier onInstall continuous air barrier onInstall continuous air barrier onInstall continuous air barrier onInstall continuous air barrier on
backside of insulationbackside of insulationbackside of insulationbackside of insulationbackside of insulation

Preferred treatment of kneePreferred treatment of kneePreferred treatment of kneePreferred treatment of kneePreferred treatment of knee
wall — R-30 in sloped ceilingwall — R-30 in sloped ceilingwall — R-30 in sloped ceilingwall — R-30 in sloped ceilingwall — R-30 in sloped ceiling
of knee wall spaces; install aof knee wall spaces; install aof knee wall spaces; install aof knee wall spaces; install aof knee wall spaces; install a

continuous air barrier, such ascontinuous air barrier, such ascontinuous air barrier, such ascontinuous air barrier, such ascontinuous air barrier, such as
drywall, foam sheathing, ordrywall, foam sheathing, ordrywall, foam sheathing, ordrywall, foam sheathing, ordrywall, foam sheathing, or
housewrap, under raftershousewrap, under raftershousewrap, under raftershousewrap, under raftershousewrap, under rafters

R-30 attic insulation (R-38R-30 attic insulation (R-38R-30 attic insulation (R-38R-30 attic insulation (R-38R-30 attic insulation (R-38
in northern Louisiana); con-in northern Louisiana); con-in northern Louisiana); con-in northern Louisiana); con-in northern Louisiana); con-
sider radiant heat barriersider radiant heat barriersider radiant heat barriersider radiant heat barriersider radiant heat barrier

Seal air leaks, such asSeal air leaks, such asSeal air leaks, such asSeal air leaks, such asSeal air leaks, such as
plumbing penetrations, atplumbing penetrations, atplumbing penetrations, atplumbing penetrations, atplumbing penetrations, at
attic floor; flash roofingattic floor; flash roofingattic floor; flash roofingattic floor; flash roofingattic floor; flash roofing
penetrations carefully topenetrations carefully topenetrations carefully topenetrations carefully topenetrations carefully to
prevent rain transmissionprevent rain transmissionprevent rain transmissionprevent rain transmissionprevent rain transmission

Alternative toAlternative toAlternative toAlternative toAlternative to
underfloor insulation: R-underfloor insulation: R-underfloor insulation: R-underfloor insulation: R-underfloor insulation: R-
5 to R-11 foundation wall5 to R-11 foundation wall5 to R-11 foundation wall5 to R-11 foundation wall5 to R-11 foundation wall

insulation with 1" ter-insulation with 1" ter-insulation with 1" ter-insulation with 1" ter-insulation with 1" ter-
mite inspection gap atmite inspection gap atmite inspection gap atmite inspection gap atmite inspection gap at

bottombottombottombottombottom

Capillary-break  —Capillary-break  —Capillary-break  —Capillary-break  —Capillary-break  —
moisture impermeablemoisture impermeablemoisture impermeablemoisture impermeablemoisture impermeable

materials, such asmaterials, such asmaterials, such asmaterials, such asmaterials, such as
polyethylene, reducepolyethylene, reducepolyethylene, reducepolyethylene, reducepolyethylene, reduce

moisture transmissionmoisture transmissionmoisture transmissionmoisture transmissionmoisture transmission
through concrete andthrough concrete andthrough concrete andthrough concrete andthrough concrete and

woodwoodwoodwoodwood

Continuous 6-milContinuous 6-milContinuous 6-milContinuous 6-milContinuous 6-mil
polyethylenepolyethylenepolyethylenepolyethylenepolyethylene
ground coverground coverground coverground coverground cover

R-13 continuousR-13 continuousR-13 continuousR-13 continuousR-13 continuous
wall insulation; inwall insulation; inwall insulation; inwall insulation; inwall insulation; in
northern Louisiananorthern Louisiananorthern Louisiananorthern Louisiananorthern Louisiana
use R-13 to R-21use R-13 to R-21use R-13 to R-21use R-13 to R-21use R-13 to R-21

Figure 1-1
Sample Building Sections - Crawlspace Home

CO detectorCO detectorCO detectorCO detectorCO detector
and alarmand alarmand alarmand alarmand alarm

Crawlspace vent toCrawlspace vent toCrawlspace vent toCrawlspace vent toCrawlspace vent to
meet code; however,meet code; however,meet code; however,meet code; however,meet code; however,
vents actually addvents actually addvents actually addvents actually addvents actually add
humidity to homeshumidity to homeshumidity to homeshumidity to homeshumidity to homes
during warm, humidduring warm, humidduring warm, humidduring warm, humidduring warm, humid

weatherweatherweatherweatherweather
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1. Site Planning

South windows to let inSouth windows to let inSouth windows to let inSouth windows to let inSouth windows to let in
sunlight during wintersunlight during wintersunlight during wintersunlight during wintersunlight during winter

Slope soil awaySlope soil awaySlope soil awaySlope soil awaySlope soil away
from housefrom housefrom housefrom housefrom house

Gutter and drain directsGutter and drain directsGutter and drain directsGutter and drain directsGutter and drain directs
water from foundationwater from foundationwater from foundationwater from foundationwater from foundation

Low branching trees onLow branching trees onLow branching trees onLow branching trees onLow branching trees on
east and west toeast and west toeast and west toeast and west toeast and west to
shade in summershade in summershade in summershade in summershade in summer

Plant evergreensPlant evergreensPlant evergreensPlant evergreensPlant evergreens
on north sideon north sideon north sideon north sideon north side

Overhang on south (2-Overhang on south (2-Overhang on south (2-Overhang on south (2-Overhang on south (2-
foot typical) shadesfoot typical) shadesfoot typical) shadesfoot typical) shadesfoot typical) shades

direct sunlight in summerdirect sunlight in summerdirect sunlight in summerdirect sunlight in summerdirect sunlight in summer
and shunts rainwaterand shunts rainwaterand shunts rainwaterand shunts rainwaterand shunts rainwater

further from foundationfurther from foundationfurther from foundationfurther from foundationfurther from foundation

Minimize east andMinimize east andMinimize east andMinimize east andMinimize east and
west windows; usewest windows; usewest windows; usewest windows; usewest windows; use
north windows fornorth windows fornorth windows fornorth windows fornorth windows for
daylighting anddaylighting anddaylighting anddaylighting anddaylighting and

venti lationventi lationventi lationventi lationventi lation

Water-saving land-Water-saving land-Water-saving land-Water-saving land-Water-saving land-
scaping practices,scaping practices,scaping practices,scaping practices,scaping practices,
known as xeriscaping:known as xeriscaping:known as xeriscaping:known as xeriscaping:known as xeriscaping:
substitute mulchedsubstitute mulchedsubstitute mulchedsubstitute mulchedsubstitute mulched
shrubbery and groundshrubbery and groundshrubbery and groundshrubbery and groundshrubbery and ground
cover for turf grass; wherecover for turf grass; wherecover for turf grass; wherecover for turf grass; wherecover for turf grass; where
used, choose turf grasses thatused, choose turf grasses thatused, choose turf grasses thatused, choose turf grasses thatused, choose turf grasses that
require less water; use drip rather than sprayrequire less water; use drip rather than sprayrequire less water; use drip rather than sprayrequire less water; use drip rather than sprayrequire less water; use drip rather than spray
irrigation; shade lawn to reduce evaporationirrigation; shade lawn to reduce evaporationirrigation; shade lawn to reduce evaporationirrigation; shade lawn to reduce evaporationirrigation; shade lawn to reduce evaporation

Termite prevention measures:Termite prevention measures:Termite prevention measures:Termite prevention measures:Termite prevention measures:
remove construction lumber andremove construction lumber andremove construction lumber andremove construction lumber andremove construction lumber and

 other wood from soil before backfilling; other wood from soil before backfilling; other wood from soil before backfilling; other wood from soil before backfilling; other wood from soil before backfilling;
obtain termite treatment and long-term,obtain termite treatment and long-term,obtain termite treatment and long-term,obtain termite treatment and long-term,obtain termite treatment and long-term,

renewable contract from reliable, establishedrenewable contract from reliable, establishedrenewable contract from reliable, establishedrenewable contract from reliable, establishedrenewable contract from reliable, established
company; consider use of "termite traps," bothcompany; consider use of "termite traps," bothcompany; consider use of "termite traps," bothcompany; consider use of "termite traps," bothcompany; consider use of "termite traps," both

to eliminate pests and to determine if they areto eliminate pests and to determine if they areto eliminate pests and to determine if they areto eliminate pests and to determine if they areto eliminate pests and to determine if they are
present; if using slab insulation, make sure pest con-present; if using slab insulation, make sure pest con-present; if using slab insulation, make sure pest con-present; if using slab insulation, make sure pest con-present; if using slab insulation, make sure pest con-
trol company will guarantee home against infestationtrol company will guarantee home against infestationtrol company will guarantee home against infestationtrol company will guarantee home against infestationtrol company will guarantee home against infestation

Use low shrubs and a ground coverUse low shrubs and a ground coverUse low shrubs and a ground coverUse low shrubs and a ground coverUse low shrubs and a ground cover
(such as grass) to minimize(such as grass) to minimize(such as grass) to minimize(such as grass) to minimize(such as grass) to minimize

ground-reflected sunlight enteringground-reflected sunlight enteringground-reflected sunlight enteringground-reflected sunlight enteringground-reflected sunlight entering
home in summerhome in summerhome in summerhome in summerhome in summer

Continuous foundation drain connected toContinuous foundation drain connected toContinuous foundation drain connected toContinuous foundation drain connected toContinuous foundation drain connected to
drain carrying moisture away from founda-drain carrying moisture away from founda-drain carrying moisture away from founda-drain carrying moisture away from founda-drain carrying moisture away from founda-
tion.  Imbed drains in gravel and cover withtion.  Imbed drains in gravel and cover withtion.  Imbed drains in gravel and cover withtion.  Imbed drains in gravel and cover withtion.  Imbed drains in gravel and cover with

durable filter fabric material, such asdurable filter fabric material, such asdurable filter fabric material, such asdurable filter fabric material, such asdurable filter fabric material, such as
landscaping cloth, to prevent soil intrusionlandscaping cloth, to prevent soil intrusionlandscaping cloth, to prevent soil intrusionlandscaping cloth, to prevent soil intrusionlandscaping cloth, to prevent soil intrusion

into gravelinto gravelinto gravelinto gravelinto gravel

Figure 1-4
Site Planning
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6.  Wall Framing

44444

66666

Corner framing detail withCorner framing detail withCorner framing detail withCorner framing detail withCorner framing detail with
vertical corner board andvertical corner board andvertical corner board andvertical corner board andvertical corner board and

wood sidingwood sidingwood sidingwood sidingwood siding

11111

"Ladder""Ladder""Ladder""Ladder""Ladder"
T-wal lT-wal lT-wal lT-wal lT-wal l

framingframingframingframingframing
deta i ldeta i ldeta i ldeta i ldeta i l

Drywall clipDrywall clipDrywall clipDrywall clipDrywall clip

Sill sealerSill sealerSill sealerSill sealerSill sealer

55555 33333 22222
11111

HeaderHeaderHeaderHeaderHeader
deta i ldeta i ldeta i ldeta i ldeta i l

1 .1 .1 .1 .1 . In corner, use single stud corner, or double studIn corner, use single stud corner, or double studIn corner, use single stud corner, or double studIn corner, use single stud corner, or double studIn corner, use single stud corner, or double stud
corner when using wood siding with verticalcorner when using wood siding with verticalcorner when using wood siding with verticalcorner when using wood siding with verticalcorner when using wood siding with vertical
cornerboard trim.cornerboard trim.cornerboard trim.cornerboard trim.cornerboard trim.

2 .2 .2 .2 .2 . Use metal T-brace or 1 x 4 let-in bracing forUse metal T-brace or 1 x 4 let-in bracing forUse metal T-brace or 1 x 4 let-in bracing forUse metal T-brace or 1 x 4 let-in bracing forUse metal T-brace or 1 x 4 let-in bracing for
corners.corners.corners.corners.corners.

3 .3 .3 .3 .3 . At partition wall (T-wall) intersection, eliminateAt partition wall (T-wall) intersection, eliminateAt partition wall (T-wall) intersection, eliminateAt partition wall (T-wall) intersection, eliminateAt partition wall (T-wall) intersection, eliminate
additional studs for nailing drywall; useadditional studs for nailing drywall; useadditional studs for nailing drywall; useadditional studs for nailing drywall; useadditional studs for nailing drywall; use
"ladder" instead."ladder" instead."ladder" instead."ladder" instead."ladder" instead.

4 .4 .4 .4 .4 . Add 1/2" foam to structural headers.Add 1/2" foam to structural headers.Add 1/2" foam to structural headers.Add 1/2" foam to structural headers.Add 1/2" foam to structural headers.
5 .5 .5 .5 .5 . Cover wall with 1/2" foam sheathing, includingCover wall with 1/2" foam sheathing, includingCover wall with 1/2" foam sheathing, includingCover wall with 1/2" foam sheathing, includingCover wall with 1/2" foam sheathing, including

band joists and second top plates.band joists and second top plates.band joists and second top plates.band joists and second top plates.band joists and second top plates.
6 .6 .6 .6 .6 . Before lifting wall in place, attach sill sealantBefore lifting wall in place, attach sill sealantBefore lifting wall in place, attach sill sealantBefore lifting wall in place, attach sill sealantBefore lifting wall in place, attach sill sealant

material to subfloor or apply a double bead ofmaterial to subfloor or apply a double bead ofmaterial to subfloor or apply a double bead ofmaterial to subfloor or apply a double bead ofmaterial to subfloor or apply a double bead of
caulking.caulking.caulking.caulking.caulking.

Figure 1-10
Wall Framing

Three-studThree-studThree-studThree-studThree-stud
corner detailcorner detailcorner detailcorner detailcorner detail
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Notes:
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Notes:
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